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Issued: August 15, 1994

MINUTES OF THE 64TH MEETING OF THE
ADVISORY COMMITTEE ON NUCLEAR WASTE

MAY 17-18 AND JUNE 9, 1994
BETHESDA, MARYLAND

The 64th meeting of the Advisory Committee on Nuclear Waste was
held at 7920 Norfolk Avenue, Bethesda, Maryland, on Tuesday and
Wednesday, May 17-18, 1994, and on Thursday, June 9, 1994. The
purpose of this meeting was to discuss and take appropriate actions
on the items listed in the attached agenda. The meeting was open
to public attendance, except a portion that dealt with matters of
a personal nature.

A transcript of selected portions of the meeting was kept and is
available in the NRC Public Document Room at the Gelman Building,
2120 L Street, N.W., Washington, D.C. [Copies of the transcript
are available for purchase from Ann Riley & Associates, Ltd., 1612
K Street, N.W., Washington, D.C. 20006.1

Dr. Martin J. Steindler, Committee Chairman, convened the meeting
at 8:30 a.m. and briefly reviewed the schedule for the meeting. He
stated that the meeting was being conducted in conformance with the
Federal Advisory Committee Act. He stated that the Committee had
not received any requests from persons or organizations desiring to
make an oral statements during the meeting. However, he invited
members of the public, who were present and had something to
contribute, to let the ACNW staff know so that time could be
allocated for them to make oral statements.

ACNW members, Drs. William J. Hinze, Paul W. Pomeroy and B. John
Garrick were present. Dr. Robert Hatcher, ACNW Consultant, was
also present on May 17-18, 1994. (For a list of attendees, see
Appendix III.]

I. CHAIRMAN'S REPORT (Open)

[Note: Ms. Lynn Deering was the Designated Federal Official for
this part of the meeting.]

Dr. Steindler identified a number of items that he believed to be
of interest to the Committee, including:

* A new group has been established in the Office of the
General Counsel. The new group is the Nuclear Waste
Management Staff. This group will provide legal advice
and recommendations on issues related to high-level
radioactive waste (HLW) and low-level radioactive waste
(LLW) disposal, spent fuel storage and transportation.
Mr. C. William Reamer will head the group.
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* The Office of State Programs (OSP) is developing an
electronic mail system for OSP and Agreement States using
INTERNET. This e-mail system is expected to improve
communication with the Agreement States.

* The U.S. Department of Energy (DOE) has initiated a $23
million contract with Envirocare of Utah, Inc. for the
disposal of mixed radioactive and hazardous wastes
generated as a result of environmental remediation and
waste management activities at DOE sites. The contract
will provide a minimum of 15,000 cubic yards over the
next five years.

* Institute of Nuclear Power Operations (INPO) indicators
show a continuing drop in utility LLW generation. Last
year was the fourth year in a row that pressurized water
reactors (PWR) produced less LLW than their target level
and the third year in a row for boiling water reactors
(BWR). PWRs produced an average of 45 cubic meters of
LLW and BWRs produced an average of 159 cubic meters.

II. NRC RESEARCH AND TECHNICAL ASSISTANCE RELATED TO THE TECTONICS
OF THE PROPOSED YUCCA MOUNTAIN SITE (Open)

[Note: Ms. Lynn Deering was the Designated Federal Official for
this part of the meeting.]

Dr. Hinze introduced Dr. Keith McConnell, Section Leader of the
Geology and Geophysics Section, Office of Nuclear Materials Safety
and Safeguards (NMSS). Dr. McConnell stated that he would address
the definition of licensing needs, the Systematic Regulatory
Analysis (SRA), and the development of the License Application
Review Plan (LARP) with respect to tectonics. He added that Dr.
William Ott, Office of Nuclear Regulatory Research (RES), would
address licensing needs and how they relate to ongoing RES
activities, Mr. Brian Wernecki, California Institute of Technology,\
would address global positioning satellite activities, Dr. Larry
McKague, Center for Nuclear Waste Regulatory Analyses (CNWRA),
would provide an overview of CNWRA tectonics activities, and
Messrs. Stephen Young and David Ferrill, CNWRA, would provide
detail on the status of tectonics projects.

Highlights from Dr. McConnell's presentation include:

The objectives of his talk were four fold: (1) Demonstrate that a
framework exists for licensing needs to drive technical assistance
and research; (2) Demonstrate that there is a method of prioritiza-
tion of technical assistance and research; (3) Demonstrate that
technical assistance and research activities provide timely and
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valuable information to address licensing needs and issues; and (4)
Demonstrate that tectonics technical assistance and research is
integrated with other disciplines and performance assessment.

Dr. McConnell addressed the status of LARP development in the area
of tectonics, key technical uncertainties (KTUs) for tectonics,
user needs, and the CNWRA activities to support NMSS, including
NMSS's reactive and proactive activities, including SEISMI code
development work and tectonic modeling and data analysis efforts
ongoing.

The status of LARP development related to structural deformation
and seismicity are: (1) Compliance Determination Strategies (CDSs)
for relevant PACs completed in LARP Rev. 0; (2) Compliance Determi-
nation Methods (CDMs) for PACs scheduled for FY 1995-98. The
existing CDSs do not address probability of structural deformation
in the future or consequences of an event because the rule requires
evaluation of structural deformation in the Quaternary, rather than
projection into the future. Future projection of structural
deformation will address various review plans, perhaps geologic
system description, and design and performance review plans, but
this has not been decided yet. Additional KTUs for seismicity and
structural deformation will be developed under the additional
review plans.

All KTUs were supposed to have been developed by the end of the
fiscal year, and there was supposed to be an integration effort
this year to even out the level of detail and scope, and integra-
tion of the Iterative Performance Assessment (IPA) results into the
KTUs by the end of FY 1994.

Dr. McConnell described the KTUs that exist to date related to
tectonics. He noted that those KTUs that are type V's are the ones
that may need independent evaluation and review capabilities, hence
are the primary driver of research. He observed that there are
four Type V KTUs, which include: (1) Evaluation of faulting
mechanisms in alluvium, including determining the style and
magnitude of displacement in the faults, (2) Development and use of
conceptual tectonic models as related to structural deformation,
and (3) Correlation of earthquakes with tectonic features, because
the historical seismicity does not correlate well with the observed
faults at the surface, and Paleofaulting data indicate that seismic
activity has migrated randomly from one major range front fault
system to another.

KTU types are decided by consensus, based on uncertainty, and
approved by management. He clarified that it is only those
uncertainties that have a consequence to repository performance.



64th ACNW Meeting 4
May 17-18 and June 9, 1994

Dr. Pomeroy asked whether there are RES projects in place to
address the KTUs, or whether the RES is addressing existing user
needs. Dr. McConnell noted that they are in transition, and that
it will take some time to ensure a one to one correlation between
the KTUs and the user needs, and the research.

Dr. Pomeroy selected the example KTU of correlation of earthquakes
and tectonic features, and asked whether there is a research
project in place that addresses this. Dr. McConnell indicated that
there is a literature review in place.

User needs will be modified following identification of all KTUs
related to seismicity and structural deformation. Dr. McConnell
reviewed the list of user needs. Dr. Hinze asked whether this list
identifies priorities, and Dr. McConnell indicated that it does
not. The user needs were identified through the NRC staff review
of the site characterization plan, on-site visits, and other
activities. It was developed based on a qualitative look at key
areas of uncertainty. He mentioned that the goal of the SRA
process is to have a framework that allows for identification of
those uncertainties that matter quantitatively with respect to
repository performance.

The CNWRA reactive activities include reviews of study plans and
topical reports, and providing support to NRC staff in site visits,
technical exchanges, Nuclear Waste Technical Review Board meetings,
and ACNW meetings.

The CNWRA proactive activities include modification of the SEISM1
Code for use in Yucca Mountain, geometric modeling, the cross-
section balancing for testing DOE's conceptual models, and computer
simulation of faulting within the repository block, including the
coupling of faulting and volcanism processes and tieing together
the technical assistance activities addressing PACs, with IPA, and
development of a 3-D graphical visualization of tectonics process-
es, to facilitate the analyst.

Dr. Hinze asked how communication takes place to affect integration
across related technical disciplines? Dr. McConnell gave an
example of the KTU on the large hydraulic gradient. He noted that
at the first level, geologists and hydrologists identified the KTU,
and at a second level, and there are specific tasks at the CNWRA
calling for integration of results into IPA. He stated that IPA is
the primary integrator.

Dr. Hinze asked about the status of open items in the area of
tectonics. Dr. McConnell noted there are many open items relating
to structural deformation and how DOE is characterizing it, i.e.,
use of a 10,000 year cumulative slip earthquake.
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Dr. Steindler asked why user needs are needed, in addition to KTUs?
Dr. McConnell observed that user needs are derived from KTUs, hence
are more specific than KTUs, and address specific aspects of KTUs.

Dr. William Ott. RES

Dr. Ott described the research program relative to the budget
structure. Research in hydrology, geology, and geochemistry are
funded under the category of geologic systems research. Within the
geology category, tectonics and volcanism are funded.

Highlights from his presentation include:

A project entitled modeling of mantle dynamics, not yet started, is
intended to integrate the research in volcanism and tectonics. He
noted that some integration takes place before the mantle dynamics
project, in that the first several tasks of the principal volcanism
and tectonics projects, Volcanism of the Basin and Range, and
Regional Extensional Tectonics, respectively, are structured
identically, with one project focused on volcanic features and the
other on tectonics.

The volcanism and tectonics projects began in 1992. At that same
time, RES received requests to fund two grants, one on seismic
pumping, and one on strain rates in the Basin and Range, which RES
was able to fund as contracts rather than Grants. The seismic
pumping project has just ended.

The mantle dynamics project is aimed at system assessment of
repository and disruptive scenarios that involve either tectonics
events, seismic events, or volcanic events, and feeds directly into
the IPA program. It is scheduled for completion in the year 2000.
However, there are many intermediate milestones and products that
will be implemented by staff into the LARP and reviews of docu-
ments.

The statement of work for the tectonics project was transmitted to
the CNWRA in 1992. The first three tasks are literature review,
data compilation, and critical review of the data, with emphasis on
integrating models of seismicity with models of geologic structure,
modeling of faulting and deformation, and modeling of seismic
hazards in regional tectonic processes. Dr. Steindler asked
whether the DOE had completed the data compilation in this area.
Dr. McConnell responded that the DOE has completed this, but
getting the data into a usable format is important for the
NRC/CNWRA to do for their own use. The NRC staff has asked DOE for
electronic copies of data to facilitate this process. Dr. Ott
added that the NRC perceives that DOE is not looking as far afield
as NRC believes is needed to understand the structure of the Basin
and Range.
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Task four of the tectonics project was designed to develop field
studies, to establish Cenozoic strain in the Basin and Range, and
to test and confirm models of tectonic evolution in the Basin and
Range. Task five is focused on geochronology, including assessment
of the reliability of radiometric and other dating methods. The
Black Mountains are being considered as an analog for deep
structure and for testing age dating techniques under this task.
Task six is assessment of data and development of alternative
conceptual models of tectonic processes, which would be fed into
the molding of mantle dynamics project, and coupled with output
from the volcanic program.

The seismic pumping project was to develop an approach for
assessing the origin of veins in cements, using carbon and isotope
ratios in the cements and the fluid inclusion to assess the origin
of the cements, i.e., seismic pumping. A conclusion of the project
was that using carbon and oxygen isotope data alone can be
misleading. For example, the calcite silica veins at Yucca
Mountain would have been interpreted as being thermogenic in origin
using only this information. A copy of the final report will be
provided to the Committee members.

Dr. Brian Wernecki's project involves making GPS measurements, and
is in response to the user need on strain rates. Dr. Pomeroy asked
whether the NRC staff was aware of DOE's proposed GPS measurements
when it funded Wernecki's work. Dr. Ott indicated that they were
aware that DOE was planning to do this, but the NRC study was more
regional than site-specific, and believe regional strain rate
measurements are needed for confirmatory purposes.

Dr. Brian Wernecki. California Institute of Technology

Dr. Wernecki explained that his project was investigating contempo-
rary deformation across the southeastern United States, including
the Yucca Mountain, the northern Death Valley Fault, the central
Death Valley Fault, and the southern Death Valley Fault. He
indicated that he would present preliminary results of some
baseline data, namely, from the Wahomie Mile GPS station, which
runs from the repository eastward into Area 25. Much data over the
past ten years is available here from DOE and U.S. Geologic Survey
(USGS), which will be combined with Dr. Wernecki's data.

The Pacific plate impinged against North America about 30 million
years ago. The onset of extensional deformation within the Basin
and Range ranges back to 30 - 35 million years ago.

The most rapid strain accumulation and largest and most frequent
earthquakes occur over the major plate boundary fault, the San
Andreas Fault, which is well studied. The Sierra Nevada Great
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Valley Block separates this from the actively deforming Basin and
Range province, where orders of magnitude less are known about
geodesy, Quaternary faulting and seismicity.

The total strain accumulation that occurs across the San Andreas
Fault is about 35 millimeters per year, and the total plate motion
is 48 millimeters per year. The San Andreas slip does not account
for all of this discrepancy. The major challenge at Yucca Mountain
is to try to understand how the 9 to 13 millimeters per year of
deformation or stain accumulation is distributed across the zone
inboard from the Sierra Nevada Great Valley Block.

NASA has funded a project, the Crustal Dynamic Project, using very
long baseline interferometry, which uses astronomical objects as
interferometers to gauge tectonic deformation. A 54 paper set of
volumes was recently published by the American Geophysical Union on
results of the project. The results indicate that there is
agreement within 95 percent between the rates over the past 15
years measured by plate tectonics and those over the past 2 - 3
million years measured by reconstructing magnetic anomalies.

The Sierra Nevada Mountains are moving 9 to 13 millimeters a year
northwestward relative to the interior of North America. There is
a broad zone of Quaternary faulting and seismicity in the Sierra
Nevada Mountains. Yucca Mountain is within this zone. The
question being addressed is how is the 9 to 13 millimeters of
strain partitioned across this zone? It may be evenly distributed,
or partitioned in discreet zones. One possibility is that all of
the strain is across Yucca Mountain, thus causing potential for a
large earthquake. There is no data to rule that out.

Dr. Garrick asked about the implications to performance of the
repository. Dr. Wernecki indicated he is not involved in that end
of things. Dr. Hatcher informed the members that the Landers
Earthquake may signify a shift in strain from the San Andreas
system eastward to the Landers Area and then into Owens Valley or
Death Valley, and if so, this could have a major impact on the
repository, if it were to happen rapidly. Dr. Wernecki noted that
the time series history is not long enough to tell whether this is
a possibility.

Dr. Larry McKague. CNWRA

The CNWRA conducts tectonic, volcanic, and seismic investigations
for both NMSS and Research. Projects for NMSS include Magmatic
Modeling and Data Analysis, Seismic Modeling and Data Analysis, and
Tectonic Modeling and Data Analysis. Projects funded by RES
include Volcanic Systems Basin and Range, Field Volcanism, and
Tectonic Processes in the Central Basin and Range.
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Dr. McKague discussed the regulatory basis, objective, and KTUs
addressed by each project. For example, the objective of the
magmatic modeling work is to develop a method to assess the
uncertainty in use of statistical models to assess the probability
of volcanic disruption. The emphasis is on the uncertainty of the
models, rather than what is the probability of volcanic disruption.
The KTU associated with this work is large uncertainties exist in
probability models because of the inability to sample igneous
features due to depth of burial and removal from erosion.

For seismology, they have adapted the SEISM1 Code for use in the
western United States to evaluate seismic and fault offset
probabilities and their uncertainties. The KTU addressed relates
to prediction of future states and variability of model parametric
values. Accomplishments include completion of a test case seismic
hazard computation using SEISM1 for the Yucca Mountain area, a
progress report, and preparation of a summary report on calculating
fault offset probability for the Solitario Canyon Fault.

Dr. Pomeroy asked Dr. McKague whether they had derived through use
of expert elicitation seismic source zones for the western US as
basic input to calculate hazard. He responded that they had used
literature values, and that they assume DOE would run the expert
elicitation and NRC would use DOE's data.

For the NMSS tectonics project, the objectives are to establish a
credible mechanical basis for the discrimination between alternate
models of faulting, establish the effects on the Ghost Dance Fault
of seismic slip along the bounding faults, and produce three-
dimensional models of faults at Yucca Mountain to better estimate
magnitude and direction of fault slip.

Another area in tectonic modeling includes development of a three-
Dimensional structural/stratigraphic model of Yucca Mountain, to
produce an integrated model of structure, stratigraphy, and rock
properties as a base model. The CNWRA requests data from DOE. In
the future NRC should be able to access this data via Internet.

Dr. McKague discussed integration of projects, describing integra-
tion between the regional hydrology project and tectonics, IPA and
tectonics, and between tectonics research and volcanic research.
He described how the regional hydrology project involves integra-
tion of geology information, such as stratigraphy, faulting, in
situ stress data and regional tectonic models. It has been
suggested that fractures that are oriented perpendicular to the
maximum horizontal compressor stress will not transmit fluids,
while those parallel to it will. Examples of interfaces with IPA
include providing a hydrostratigraphic map to IPA, and interfacing
with the IPA staff to identify data needs, and implementation of a
probabilistic fault displacement model for use in IPA Phase 3.
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Finally, interfaces between volcanism and tectonics include the
plans to develop conceptual tectonic models that account for both
structural and volcanic phenomenology. For example, this will
include looking at interactions between faults and dikes.

Dr. Stephen Young, CNWRA

Dr. Young indicated that he and Mr. David Ferrill would present the
details of the tectonics project. He described the regulatory
bases of the work, including specific performance objectives and
siting criteria. He reviewed briefly the KTUs for each regulatory
requirement topic, including structural deformation, correlation of
earthquakes with tectonic features, increasing earthquake frequen-
cy/magnitude, and evidence of igneous activity.

He described a "what if" scenario in tectonics, what will the
effect be of fault slip and earthquakes on waste canisters? To
investigate this, they focussed their investigation on character-
ization of geological structures, to enable a probabilistic seismic
hazard assessment, like fault length, slip rate, and probability
distribution of magnitude.

Dr. McConnell stated that thus far they have used qualitative
judgement to identify KTUs, and staff recognizes one of the
omissions from IPA Phase II was consideration of the potential
effects of direct fault displacement on the repository. This will
be considered in Phase III to quantify this effect better.

The overall goal of the tectonics research project is to improve
the capability of the NRC staff to produce prelicensing guidance,
and to review licensing and performance assessment issues related
to tectonics. The focus now is to examine the sufficiency of data
and methods to determine compliance with the siting criteria, and
performance objectives.

Dr. Young reviewed the objective and status of each task of the
tectonics project, including l) Literature Review of Late Neogene
and Quaternary Tectonism (completed September 1993), 2) Compilation
of Tectonic Data (September 1994), which includes compiling data
into GIS for the Central Basin and Range and Yucca Mountain local
region, to capture data available at different scales, and 3)
Critical Review of Compiled Tectonic Data (ends September 1994).

Regarding the literature review, Dr. Young noted that the geologic
tectonic literature reflect the uncertainties identified by staff.
The compilation task involves compilation of data on tectonics,
faulting, and seismicity associated with recognized faults and
actively deforming fault zones into a GIS.



64th ACNW Meeting 10
May 17-18 and June 9, 1994

A data catalogue has been set up to lock data in place while the
CNWRA continues adding to the database. ARCINFO has been used to
link systems between the CNWRA and NRC, which will be enhanced.
Dr. McConnell observed that the database will likely be maintained
by the CNWRA through a technical assistance task and made available
to NRC staff. Dr. Pomeroy asked for the ACNW to be considered as
a user.

Mr. David Ferrill. CNWRA

Mr. Ferrill discussed Tasks 4 through 6 of the project, which are
the data and modeling tasks. Task 4 involves reconnaissance field
work to support tectonic issues, including regional tectonic
modeling, under Task 6. Objectives of Task 4 include assessing
published estimates of late Neogene and Quaternary rates and
patterns of deformation, use geodetic measurements in collaboration
with Dr. Wernecki to assess estimates of contemporary rates and
patterns of crustal deformation, and incorporate this information
into regional tectonic models, support development and assessment
of alternative models of faulting and seismo-tectonic processes
and examine the interplay between faulting and magmatism, identify
areas useful as structural analogs to Yucca Mountain, to aid in
understanding the deep structural patterns, and investigate the
deformation associated with the 1992 Landers earthquake and
implications for Yucca Mountain.

Dr. Pomeroy asked how the work of DOE differs from that of the
CNWRA. Mr. Ferrill indicated that DOE's work is localized around
Yucca Mountain and the CNWRA's work is more regional, broader in
scope, which does not include detailed mapping and analyses.

Task 6 is Analysis of Database and Regional Tectonic Deformation
Modeling, which is just beginning.

The results to date that are useful for performance assessment and
review guidance include: Established a reference database of
important tectonic features to test key assumptions, and Regional
correlation of earthquakes with mapped fault traces. Anticipated
results include probability distributions for seismic hazard
assessment, and alternative tectonic models including potential
earthquake sources with no surface expression.

Conclusions drawn include 1) the review of literature provides a
firm basis for KTUs, 2) GIS database is being developed for timely
interactive access, 3) tectonics research contributes to regional
hydro-volcanism research and pre-licensing review, 4) critical
review and analysis of the tectonics research database provides an
assessment of adequacy of existing data for compliance determina-
tion, 5) tectonics research database provides constraints on
earthquake and fault rupture parameters for the review activities,
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and alternate conceptual models will provide needed basis for
inclusion of blind sources and associated magmatism in performance
assessment.

Dr. Hatcher noted that it will be difficult to identify potential
blind spots, because there is a lack of connectivity between
earthquakes and surface faults, and earthquakes and quaternary
displacements.

Dr. Hinze asked for clarification on the current and future focus
of the work. Dr. Young responded that the current focus is on
examining data compilation and review. After September 1994, the
focus will be on moving the data into probabilistic seismic hazard
analysis and performance assessment.

Dr. Garrick asked for insights on how project scope is determined.
Dr. Young responded that scope is decided by regulatory priorities
and the resources available. This was done by going through the
regulation and listing all issues dealing with tectonics, and then
prioritizing them and finding important commonalities. Many issues
deal with fault slip histories and estimation of earthquake
magnitude. Thus they felt they needed to increase their knowledge
in fault geometry distribution, such as type of faults, shape in
the subsurface, and implications for earthquake seismicity, and
what can be learned about slip history and regional time and space
patterns of seismicity. They believe that they could be successful
in getting this information.

Dr. Garrick asked whether the feedback loop from PA has had any
effect yet. Dr. Young responded that it has not advanced that far
yet.

Dr. Ott concluded the session on tectonics. He stated that the
CNWRA was constrained by the Statement of Work. He also commented
on other issues, including the annual KTU review, to ensure there
are no omissions in the research. He noted that RES decided on the
degree of certainty NRC has in what DOE will submit. He observed
that research has already contributed significantly to the
development of the LARP, and the timeliness of the research allowed
for this contribution. He added that confirmatory databases and
models are being established of compliance reviews of DOE analyses
and models, and well integrated conceptual models are under
development for evaluation of DOE models. Finally, tectonics
research activities are well integrated, with other research
projects and technical assistance activities.

Conclusions/Action Items

In response to the request from Chairman Selin that the Committee
assess the NRC high-level radioactive waste (HLW) research
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programs, the Committee is preparing a report on its review of the
HLW research program in volcanism, natural analogs, and tectonics.
The Committee expects to complete this report during the 65th ACNW
meeting.

III. REPORT ON THE NATIONAL ACADEMY OF SCIENCES COMMITTEE ON THE
TECHNICAL BASIS FOR YUCCA MOUNTAIN STANDARDS (Open)

[Note: Mr. Howard Larson was the Designated Federal Official for
this portion of the meeting.]

Dr. B. John Garrick reported on his April 27, 1994 tour of Yucca
Mountain and his attendance at the April 28, 1994 open session
meeting of the National Academy of Sciences (NAS) Committee on the
Technical Basis for Yucca Mountain Standards (TBYMS) held in Las
Vegas, Nevada. He noted that this was the last meeting of this
fifteen person committee that was open to the public. Henceforth,
the TBYMS plans to meet in executive session, with the objective of
having its draft report submitted for peer review by the end of the
year.

Dr. Garrick pointed out that the NAS had been directed in the
Energy Policy Act of 1992 to address three specific Yucca Mountain-
related questions and had been gathering relevant information at
meetings over the last year. This meeting was attended by
representatives of some 16 organizations that had previously
provided written comments to the TBYMS. Representatives from each
organization were provided the opportunity to speak, with some
responding to questions addressed to them by the TBYMS, while
others volunteered brief oral statements.

Dr. Garrick stated that the TBYMS task is difficult because the
most important question that it must address is how to build public
confidence in the safety of the repository. He believes that there
are important lessons that could be learned from the prior
application of risk analysis to questions related to reactor
safety. He also noted that, at times, the discussions seemed to
complicate the issue of risk communication and he pointed out that
risk assessment is not a consequence, but rather is a thought
process.

Mr. Howard Larson,ACNW Staff, who accompanied Dr. Garrick during
this visit, provided a brief summary of the topics discussed.
Among the items reported:

* EPA has not decided whether the current EPA positions on
its recently issued 40 CFR Part 191 would be essentially
followed in the eventual Yucca Mountain standard;
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* The Electric Power Research Institute proposed two
timeframes for the risk analyses - a 1,000 year period
(which would be the licensing basis test) that depends on
container integrity, and a longer term (through the peak
releases) that would use PRA for evaluation. Varying
degrees of rigorousness for each period would be exer-
cised; and

* State of Nevada believes that water economics in the next
50 years or so would make it feasible to "mine" the
Amargosa aquifer. This could possibly change the current
hydrologic gradient.

The NAS TEYMS stated that it will hold a meeting in Las Vegas after
issuance of its report so that those interested in querying them
about the report conclusions and recommendations would be provided
a public opportunity to do so.

Conclusions/Action Items

This briefing was for information only. No Committee action was
taken.

IV. NRC STAFF CAPABILITIES IN PERFORMANCE ASSESSMENT AND COMPUTER
MODELING OF HIGH-LEVEL WASTE DISPOSAL FACILITIES (Open)

The Committee discussed the results of a working group meeting,
held May 16, 1994, on the NRC's HLW Iterative Performance Assess-
ment Program; the NRC staff's completion of an expert elicitation
exercise; and progress in the execution of the NRC's computer
modeling capabilities.

Conclusions/Action Items

The Committee issued a report to Chairman Selin, dated May 27,
1994, on this matter.

V. ASSESSMENT OF LOW-LEVEL WASTE PERFORMANCE ASSESSMENT PROGRAM
(Open)

The Committee continued its discussion of the NRC's low-level
radioactive waste (LLW) performance assessment program.

Conclusions/Action Items

The Committee issued a report to Chairman Selin, dated June 3,
1994, on this matter.
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VI. COMPATIBILITY AND ADEQUACY OF AGREEMENT STATES PROGRAMS (Open)

The Committee discussed a draft paper on the NRC staff effort in
defining "compatibility" and "adequacy" with respect to the NRC
Agreement States program.

Conclusions/Action Items

The Committee agreed to continue its deliberation on this issue
through future meetings with individual Commissioners and monitor-
ing the NRC staff pilot program designed to assess Agreement States
program.

VII. EXECUTIVE SESSION (Open/Closed)

[Note: Mr. Richard K. Major was the Designated Federal Official
for this part of the meeting.]

A. Reports. Letter and Memorandum

Review of the High-Level Radioactive Waste Performance
Assessment Capability of the NRC Staff (Report to Chairman
Selin from Martin J. Steindler, ACNW Chairman, dated May 27,
1994)

Review of the Low-Level Radioactive Waste Performance Assess-
ment Program (Report to Chairman Selin from Martin J.
Steindler, ACNW Chairman, dated June 3, 1994)

Closer Affiliation Between the ACNW and Reaktor-Sicherheits-
kommission (RSK) (Letter to Professor Dr. Klaus Kuhn, Institut
fur Tieflagerung, Germany, from Martin J. Steindler, ACNW
Chairman, dated May 23, 1994)

Appointment of ACNW Members (Memorandum to Chairman Selin
from John T. Larkins, Executive Director, dated May 23, 1994)
Consistent with the Committee's decision, Dr. Larkins submit-
ted the names and resumes of six nominees for ACNW membership
for consideration by the Commission.

B. New Members (Closed)

The Committee interviewed and discussed potential candidates
for nomination to ACNW membership. The Committee authorized
Dr. John Larkins, Executive Director, to submit a slate of the
most qualified candidates to the Commission.
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Consistent with the Committee's decision, Dr. John Larkins,
Executive Director, submitted the names and resumes of six
nominees for ACNW membership for consideration by the Com-
mission, dated May 23, 1994.

C. Future Committee Activities

The Committee discussed anticipated and proposed Committee
activities, future meeting dates and agenda.

* Drs. Steindler and Pomeroy met with the NRC Chairman on
June 9, 1994. During this meeting, Chairman Selin re-
quested the Committee to:

Investigate the implications of the DOE "Scenario A."
The "Scenario A" concept expects to increase focus on
determining site suitability, advocates a step-by-step
licensing approach over a longer time span, uses the
multi-purpose canister concept in lieu of a monitored
retrievable storage facility, and places increased
emphasis on reducing uncertainty by monitoring the site
conditions during an extended operations and retrieval
phase.

Analyze changes over the past five years to the DOE and
NRC programs as they may affect the waste confidence
hearing.

* Due to the scheduled move to the Two White Flint North
Building on July 16, 1994, the Committee agreed to cancel
the ACNW meeting that was planned for July 20-21, 1994.

* The Committee recommended that the ACNW staff plan a
Working Group meeting on Groundwater Age Dating during
October 1994.

* The Committee plans to hold a Working Group meeting in
fall 1994 to investigate issues related to the multi-
purpose canister concept, including metallic corrosion
research, potential chemical reactivity and release
rates.

* The Committee discussed whether the Part 61 land owner-
ship and the DOE mixed wastes issues should be scheduled
for review.
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D. Future Meeting Agenda

Appendix IV summarizes the proposed items endorsed by the
Committee for the 65th ACNW Meeting, June 29-30, 1994, and
future Working Group meetings.

The meeting was adjourned at 5:00 p.m., Thursday, June 9, 1994.
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APPENDIX II

UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON. D.C. 20555

May 2, 1994

SCHEDULE AND OUTLINE FOR DISCUSSION
64TH ACNW MEETING
MAY 17-18, 1994

BETHESDA, MARYLAND

Tuesday, May 17, 1994,
Maryland

1) 8:30-8:45 a.m.

2) 8:45-1:00 p.m.

10:00-10:15 a.m.

1:40-2:00 p.m.

3) 2:00-2:30 p.m.

4) 2:30 -3:15 p.m.

Room P-110. 7920 Norfolk Avenue. Bethesda.

Opening Remarks by ACNW Chairman (Open)
1.1) Opening Remarks (MJS/RKM)
1.2) Items of Current Interest (MJS/RKM)

NRC Research and Technical Assistance
Related to the Tectonics of the Proposed
Yucca Mountain Site (Open) (WJH/LGD)
2.1) Introduction by W. Hinze (WJH/LGD)
2.2) Overview of NRC tectonics program
2.3) Details of current technical

activities

* * * BREAK ***

2.4) Details of current research
2.5) Future plans
2.6) Conclusion

* * * LUNCH ***

Report on National Academy of Sciences'
Panel on Yucca Mountain Standards (Open)
(BJG/HJL)
3.1) Report highlights of the

April 28-29, 1994 Panel meeting

Committee Activities/Future Agenda
(Open/Closed) (MJS/RKM)
4.1) Set June Meeting Agenda (and

location)
4.2) Items of mutual interest for next

meeting with the Commission
4.3) Review Items for the out months
4.4) Pending Products to the Commission
4.5) Calendar of upcoming events
4.6) EDO response to ACNW Sundance Fault

report
4 7) Appointment of Members
4.8) Other
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3:15-3:30 p.m.

5) 3:30-6:00 p.m.

6:00 p.m.

* * * BREAK ***

Preparation of ACNW Reports (Open)
(MJS/RKM)
Discuss potential ACNW reports
regarding:
5.1) HLW Performance Assessment
5.2) Volcanology/tectonics report
5.3) Natural Analogs research
5.4) MPC concept
5.5) Agreement State issues
5.6) Others

RECESS

Wednesday. May 18, 1994,
Bethesda, Maryland

Continue Discussion of New Members
(Closed)
(MJS/JTL)

Preparation of ACNW Reports (Open)
(MJS/RKM)
(Continues from Item 5)

* * *LUNCH * * *

Preparation of ACNW Reports (Open)
(MJS/RKM) (Continues from Item 5)

ADJOURN
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64TH ACNW MEETING
MAY 17-18 AND JUNE 9, 1994

ACNW MEMBERS

Dr. Martin J. Steindler

Dr. William J. Hinze

Dr. B. John Garrick

Dr. Paul W. Pomeroy

ACNW CONSULTANTS

Dr. Robert Hatcher

ACNW STAFF

Ms. Lynn F. Deering

Mr. Giorgio N. Gnugnoli

Dr. John T. Larkins

Mr. Howard J. Larson

Mr. Richard K. Major

Mr. H. Stanley Schofer

ATTENDEES FROM THE NUCLEAR REGULATORY COMMISSION

J. Firth NMSS
A. Ibrahim NMSS
L. Kovach RES
S. McDuffie NMSS
E. O'Donnell RES
B. Ott RES
H. Pastis NRR
J. Surmeier NMSS
J. Trapp NMSS
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ATTENDEES FROM OTHER AGENCIES AND GENERAL PUBLIC

D.
J.
R.
D.
P.
H.
J.
K.
T.
G.
J.
S.
G.
J.
R.
M.
S.
J.

Ferrill
Foss
Hoffamn
Jerez
Krishna
Lang
Lucas
McConnell
Rogers
Roseboom
Russell
Skuchko
Stirewalt
Surmeier
Wallace
Wisenbury
Yong
York

CNWRA
ICE Kaiser Engineers
CNWRA
M&O/Woodward-Clyde
M&O/TRW
M&O/R&L
INEL
NMSS//DWM
Woodward-Clyde-M&O
USGS
CNWRA
DOE
CNWRA
NMSS/DWM
USGS
Nuclear Energy Institute
CNWRA
Weston



APPENDIX IV: FUTURE AGENDA

65th ACNW Meeting, June 29-30, 1994, Bethesda, Maryland. During
this meeting, the Committee plans to consider the following:

Proposed Amendments to 10 CFR Part 60. Disposal of High-Level
Radioactive Wastes in Geologic Repositories - Design Basis Events
for the Geologic Repository Operations Area - Hear presentations by
and hold discussions with representatives of the NRC staff
regarding the definition of "important to safety" for certain
structures, systems, and components at an HLW repository. The
Commission has requested ACNW comments in SRM on this subject.

Status of the Systematic Regulatory Analysis - Hear presentations
by and hold discussions with representatives of the NRC staff and
CNWRA regarding the current status of the Systematic Regulatory
Analysis and current products including the License Application
Review Plan and the Standard Format and Content Guide for an HLW
repository.

Problems in the Siting of the Proposed LLW Disposal Facility at
Martinsville. Illinois - Hear presentations by and hold discussions
with representatives of the Illinois Siting Commission and other
organizations regarding their experiences in the failed attempt to
site a LLW disposal facility at Martinsville, Illinois.

Tectonics of the Proposed Yucca Mountain Site - Hear presentations
by and hold discussions with representatives of the State of Nevada
regarding its concerns related. to the tectonic and magmatic
processes at the proposed Yucca Mountain site.

Miscellaneous - Discuss miscellaneous matters related to the
conduct of Committee activities and organizational activities and
complete discussion of matters and specific issues that were not
completed during previous meetings, as time and availability of
information permit.

Working Group Meeting

Groundwater Age Dating, October 1994, Rockville, Maryland - The
Working Group will discuss the results of groundwater age dating at
the proposed Yucca Mountain site and implications of the results on
groundwater travel time and flow paths.



APPENDIX V
LIST OF DOCUMENTS PROVIDED TO THE COMMITTEE

(Note: Some documents listed below may have been provided or
prepared for Committee use only. These documents must be reviewed
prior to release to the public.]

MEETING HANDOUTS

AGENDA DOCUMENTS
ITEM NO.

2 NRC Research and Technical Assistance Related to the Tectonics
of the Proposed Yucca Mountain Site
1. Division of Waste Management Activities in the Topical

Area of Tectonics, Presented by Keith I. McConnell, DWM,
undated [Viewgraphs]

2. NRC Research Program on Tectonic Processes, Presented by
William R. Ott, RES, dated May 17, 1994 [Viewgraphs]

3. Overview of CNWRA Effort in Tectonics and Seismology,
Presented by H. Lawrence McKague, Stephen R. Young, and
David A. Ferrill, CNWRA, dated May 13, 1994 (Viewgraphs]

4. Tectonic Processes of the Central Basin and Range
Research Project, Presented by Stephen R. Young and David
A. Ferrill, CNWRA, dated May 17, 1994 [Viewgraphs]

5. Collection of maps and graphs regarding tectonic data,
undated

5a. NRC's Waste Management Unix Network, undated

3 Report on National Academy of Sciences' Panel on Yucca
Mountain Standards
6. Letter to Robert W. Fri, Chairman, NAS Committee on

Technical Bases for Yucca Mountain Standards, from B.
John Garrick, ACNW Member, dated May 9, 1994, regarding
Some Observations Growing Out of Your April 28, 1994
Meeting

4 Committee Activities/Future Agenda
7. Letter to John Garick, ACNW Member, from David Okrent,

University of California, Los Angeles, dated May 17,
1994, regarding ACNW Working Group on Performance
Assessment

8. Response to ACNW Report on Sundance Fault (Handout 1]

5 Preparation of ACNW Reports
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MEETING NOTEBOOK CONTENTS

TAB
NUMBER DOCUMENTS

1. ACNW Working Group Meeting Schedule and Outline for
Discussion to Review the NRC Staff's Capabilities in
Computer Modeling and Performance Assessment for the
High-Level Waste Management Program, dated May 6, 1994

2. Introductory Statement by ACNW Chairman
3. Items of Interest, undated

2 NRC Research and Technical Assistance Related to the Tectonics
of the Proposed Yucca Mountain Site
4. Table of Contents
5. Status Report
6. Review Plan 3.2.1.5 - Potentially Adverse Conditions:

Structural Deformation, Appendix E of NUREG 1323,
Revision 0, undated

7. Memorandum to Robert M. Bernero, Director, NMSS, from B.
Joe Youngblood, Director, HLWM, dated March 22, 1994,
regarding Transmittal of Management Plan for the Division
of High-Level Waste Management Repository Program, with
enclosure

8. Draft NRC High-Level Radioactive Waste Research Program
Plan [Partial] (NUREG-1406), dated February 28, 1992

9. Section 11 of the NRC High-Level Radioactive Waste
Research at CNWRA, January - June 1993, on Tectonic
Processes in the Central Basin and Range Region, dated
August 1993

10. Technical Progress Report, March-April, 1994, Field
Measurements of Contemporary Crustal Motions in the Death
Valley Region Using GPS Interferometry, by Brian Wernicke

11. Memorandum to Dr. Hinze, ACNW Member, from Lynn Deering,
Senior Staff Scientist, dated March 4, 1994, regarding
March 4, 1994 Meeting with Research on Natural Analogs
and Transmittal of -"Natural Analog Documents, with
enclosures

3 Report on National Academy of Sciences' Panel on Yucca
Mountain Standards
12. Table of Contents
13. Status Report
14. Memorandum to ACNW Members from Howard J. Larson, Senior

Staff Engineer, dated May 2, 1994, regarding National
Academy of Sciences (NAS) Committee on Technical Bases
for Yucca Mountain Standards, April 28-29, 1994

15. Memorandum to Mailing List from Myron F. Uman and Ray
Wassel, National Research Council, dated April 12, 1994,
regarding New Location for This Month's Meeting of the
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Committee on the Technical Bases for Yucca Mountain
Standards.

4 Committee Activities/Future Agenda
16. Table of Contents
17. 65th ACNW Meeting, June 29-30, 1994
18. 66th ACNW Meeting, July 20-21, 1994
19. Other Topics
20. Memorandum to John T. Larkins, Executive Director, from

James L. Blaha, Assistant for Operations, EDO, dated May
2, 1994, regarding Proposed Agenda Items for the ACRS and
the ACNW, with enclosure

21. ACNW Work Products to the Commission, undated
22. Calendar of Upcoming Events

5.1 Preparation of ACNW Reports
23. Status Report on the ACNW Working Group on the NRC

Staff' s High-Level Radioactive Waste Management Capabili-
ties in Performance Assessment and Computer Modeling

24. Summary of ACNW Issues from 12/2/91 Letter Report to
Commissioner Rogers on HLWPA, undated


